Formation of M1G-dR from endogenous and exogenous ROS-inducing chemicals.
The present study provides fundamental information regarding the production of M1G-dR by ROS. To investigate the production of M1G-dR from deoxyribose damage as caused by ROS, calf thymus DNA (CT-DNA) was incubated with NAD(P)H, CuCl2, and various concentrations of hydrogen peroxide (H2O2). The incubation of CT-DNA with H2O2 resulted in concentration-dependent increases in the number of M1G-dR adducts. In subsequent experiments, 1,4-tetrachlorobenzoquinone or catechol estrogens were evaluated for their effects on M1G-dR formation. In addition, the role of lipid peroxidation in the formation of M1G-dR was verified using an in vitro lipid peroxidation model which consisted of methyl esters of either fish oil or purified fatty acids found in cellular membranes. This experiment confirmed that M1G-dR is a major DNA adduct produced by lipid peroxidation. Furthermore, the number of double bonds in polyunsaturated fatty acids was found to be the key factor in the formation of M1G-dR. The findings obtained from this study provide important information regarding the molecular pathways for M1G-dR formation by ROS, which is an essential element in understanding and evaluating the genotoxicity of a variety of ROS-inducing chemicals.